Introduction
Fallow deer (Dama dama) account for about 14% of the total farmed deer population in New Zealand (Ministry of Agriculture and Fisheries survey, 1980) . They are seasonal breeders with mating coinciding with decreasing photoperiod in autumn and fawning occurring in summer (Chapman & Chapman 1975) . The fawning season is well synchronized within a 3-week period in December (Asher & Adam, 1985) and coincides with deteriorating pasture quality, consequently reducing dam milk yields and fawn growth rates. Artificial manipulation of breeding may enable a shift in the fawning season to give a better match of feed requirements and feed quality, but to achieve this objective, a greater understanding of fallow deer reproduction is required.
Although originally reported as being monoestrous (Harrison & Hyett, 1954 ; Hamilton, Harrison & Young, 1960; Asdell, 1964) , fallow does are now known to be seasonally polyoestrous (Cowan, 1965;  Armstrong, Chaplin, Chapman & Smith, 1969; Baker, 1973) . However, the length of the oestrous cycle and the duration of the potential breeding season have not been investigated in detail. The aim of the present study was to measure the length and variance of oestrous cycles, to record the number of uninterrupted cycles in the potential breeding season, and to monitor serum progesterone concentrations throughout the breeding season.
Materials and Methods
Animals and management. Three groups of farm-reared fallow does of various ages (Table 1) Progesterone radioimmunoassay. The assay used to determine serum progesterone concentra¬ tions for fallow does has been previously described and validated for bovine serum (Fairclough, Hunter & Welch, 1975) . The antiserum was raised in a rabbit against progesterone-11-BSA conju¬ gate and used at a final dilution of 1:3000. Cross-reactivity with major steroids was as follows; pro¬ gesterone, 100%; androstenedione, 25%; cholesterol, 12%; 20ß-hydroxy progesterone, <0T%; 20a-hydroxy progesterone, < 01%; 5-pregnen-3ß,17a-diol-20-one, < 01%. All other steroids tested showed < 0-1 % cross-reaction with the antiserum. The only modifications in the assay pro¬ cedure were the use of glassware for extraction and a change in solvents from petroleum ethei to redistilled n-hexane.
All samples from an individual were included in a single assay. Low (castrated buck serum) and high (pooled pregnant doe serum) progesterone control samples were included in each assay. The inter-assay coefficients of variation were 11-5% for the low control (n = 95, mean = 0-77 ng/ml) and 10-6% for the high control (n = 72, mean = 4-39 ng/ml). The intra-assay coefficient of variation, calculated from 250 duplicates randomly selected across all assays, was 6-7%.
The recovery of progesterone added to charcoal-stripped serum from a castrated buck (10 determinations) was 900 ±31 (s.d.)% at 1 0 ng/ml, 82-1 ± 4-2% at 5-0 ng/ml and 780 ± 5-9% at 10-0 ng/ml. Extraction efficiency of radioactive progesterone in doe serum was 94 + 11%. The sensitivity of the standard curve, defined by Ekins (1970) fig. 2 ). Cycle length increased as the breeding season progressed, with the differences between the means for the first, second and third cycles being significant (P < 005); thereafter, they became more variable (Text-fig. 2) . A significant proportion of does had increased cycle lengths between the first and second cycles (P < 001), first and third cycles (P < 0-01) and second and third cycles (P < 005). Year, doe age and doe liveweight did not significantly (P > 0-1) affect oestrous cycle length by cycle number. The magnitude of the maximum progesterone rise was generally 2-3 times the preceding basal values and frequently exceeded 1-5 ng/ml. Some does appeared to have more than one progesterone elevation in rapid succession (Text-fig. 4a ). Cheatum & Morton, 1946; West, 1968; Thomas, 1970; Thomas & Cowan, 1975) and similar to that reported for wapiti (21-2 days; Morrison, 1960a) . It is less than the 24-26 days suggested for fallow deer by Cowan (1965) and Baker (1973) .
A notable feature is the low variance encountered for the mean length (days + s.d.) of the first (21-0 ± 0-64), second (220 + 0-66) and third (22-9 + 0-97) oestrous cycles of fallow does (Text-fig. 2) compared with limited data for red deer (Guinness et al, 1971 Silent ovulations precede overt oestrus in various cervids including wapiti (Morrison, 1960b) , moose (Simkin, 1965) and black-tailed deer (Thomas & Cowan, 1975 (Text-fig. 4a ). The occurrence of silent ovulations during the onset of the breeding season helped to synchronize first oestrus, with the result that the spread of first oestrus corresponded to the approximate longevity of the short-lived corpora lutea. The onset of ovulatory activity appeared to be less synchronous than the onset of oestrus as variation occurred in the number of transitory corpora lutea. (Text-fig. 4a ). (Guinness et al, 1971 ). An apparent silent ovulation followed the last recorded oestrus of 5/20 does with the resulting corpora lutea being of normal longevity (Text- fig. 4b (Text- fig. 4b , Doe 0.9). These events may represent short-lived corpora lutea and mirror the events occurring at the onset of the breeding season.
The increasing length and variability of the oestrous cycle as the season progressed (Text- fig. 2 ) also occur in red deer (Guinness et al, 1971 ). The progesterone profiles of some does in Groups 2 or 3 suggested that behavioural oestrus may have been increasingly delayed after the decline in progesterone concentrations following luteolysis, thus contributing to increasing cycle length. A more intensive blood sampling regimen over successive peri-oestrous periods would be required to validate the observation.
The apparent age effect upon the length of the potential breeding season of fallow does is in agreement with that observed for domestic sheep (Hafez, 1952; Dyrmundsson, 1973) . This age effect in fallow does was primarily due to the variation in occurrence of last recorded oestrus ( Table 2 ). The maximum duration of the breeding season, the period between first and last oestrus, was 6 cycles (7 periods of oestrus) or -135 days, observed for 3 mature does. All does cycled beyond the shortest day, but younger does may have a more sensitive response pattern to increasing daylength than older does, resulting in earlier anoestrus.
